Fossil pollen records from 45 sites across China, mostly with poor chronology and coarse 23 resolution, were used to document MIS 3 vegetation and climate change and to understand the 24 large-scale controls. During MIS3, vegetation type was mostly forest in the eastern part of 25 China, and forest steppe/meadow in the north and Tibetan Plateau, while in the arid China the 26 vegetation was steppe desert. The Vegetation scale change shows higher values in MIS3 than 27 in LGM, especially for the period of 53-40 ka. Our results also indicate that MIS 3 vegetation 28
was not as good as during Holocene optimum, suggesting less warm and wet climate; 29 however, probably similar to the modern vegetation. The close relationship between 30 vegetation and insolation and summer monsoon intensity suggests that climate variations, 31 probably both temperature and precipitation, are the primary cause of regional vegetation 32 8 The pollen records from Heqing (Yang et al., 1998) , Tengchong (Qin, 1992) , Dianchi Lake 155 (Wu et al., 1991) and Dianchang Mountian (Kuang et al., 2002) in the southwestern China 156 only had one radiocarbon date or no date during the MIS 3. In general, the pollen assemblages 157 are dominated by Keteleeria, Castnopsis, evergreen Quercus with conifer Tsuga, Picea and 158
Pinus around 45 ka. The vegetation changed from evergreen dominated forest at MIS3 to 159 conifer and broad-leaved mixed forest at LGM. 160 161
Central China 162
There are three pollen records from Central China. In Poyang Lake region, there are 3 TL age 163 (67.7±8.3ka; 44.8±4.5ka and 9.5±2.5ka) for PHZ section (Wu et al., 1997) . At 76-55 ka, the 164 pollen assemblages were dominated by Artemisia and Poaceae. At around 55-25 ka, more 165 evergreen tree pollen appeared, mainly from Quercus, Castaneae, Cyclobalanopsis, and 166
Castanopsis. At 25-16 ka, tree pollen decreased whileas herb pollen Artemisia increased. 167
After 16 ka, evergreen tree pollen disappeared. Vegetation changed from evergreen and 168 deciduous mixed forest at MIS 3 to deciduous forest at LGM. 169
170
At Tai Lake region, a coarse resolution pollen record for a 101.8 m long core was shown by 171 LGM (Fig. 3) . The vegetation scale shows that the vegetation at early MIS 3 was better than 302 the later stage, suggesting warmer and wetter climate (Fig. 4) . The tree percentages from 303 almost all the sites, except in extremely arid regions with very low tree percentages, show 304 obviously higher values during the entire MIS 3 or fragmentary periods (see examples in Fig.  305 2). concluding remarks that a decreased heat gradient from the Pacific Ocean to East Asia would 398 reduce vapor transport from sea to land and lead to both winter and whole year precipitation 399 decreases in East Asian lowlands. However, where the temperature gradient between inland 400
Asia and low latitude sea was enlarged, vapor transport rate from the sea to the continent 401 would strengthen; thus increasing precipitation for inland China, e.g., northwestern China and 402 Tibetan Plateau, during late MIS 3, which was revealed by Shi et al. (2002; 2003) . 
